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Tu E body of Light, conceived as an immenſe liquid, always 


furrounds us, but is not always puſhed down to us. It is only 


conftantly ready to ſerve and to inform us, at the very firſt ſhock 


it ſhall receive from the Sun, from a conflagration, a flambeau or 
a ſingle ſpark. That fluid is, indeed, puſhed by the Sun and by 
all inflamed bodies, but is neither the reſult or the effect of them. 


The Light then may have been created before the ſun, and the 


Stars have been as it were immerſed in it, in ſuch particular ſitua- 
tions, as to make them correſpond by the communications of the 
motions they cauſe therein. Thus, all the ſpheres are involved 
in Light“: there they ſwim or roll according to the lines pre- 


ſcribed and appointed them. The Light renders them vikbie 
and uſeful to each other. 


Called by the Tartefians, MATERIA SUBTIL1s, This theory of Light differs from 
the Newtonian, which denies light to be a fluid yer S5, but a vaſt number of exceeding 
imall particles, flowing with an incenceivable velocity from ignited matter, either direct- 
ly to the organs of fight, and then exciting the idea. of light; or reflected from other ob- 
jecte, and then exciting the ideas of theſe objects in th 
their advocates ; both are sri clogged with difficulties, I prefer the former, as ac- 
cording better with the Molaick account. 

It bas been computed by Ur. Niewentyt, that ſix millions of millions of times as ma- 
ny particles of Light, low from a ſingle candle in a ſecond of time, as there are grains of 
land on the earth, though every ſolid inch thereof ſhould contain one millica, The veloe 
city of Liglt is about 2ve,coo miles in a lecond of time. 
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e mind. Both theſe theories have 
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Tr is remarkable of all fluids, firſt, that all the parts thereof 
are incoherent ; that they caſily roll one over another, and are 
always ready to yield to the firſt impreſſion. Secondly, that all 
theſe parts have either an inherent or borrowed activity, which 
cauſes them mutually to preſs cach other every way, as if they 
were ſo many (mall circular ſprings, always inclined to dilate or 
fly out on all parts; ſo that as much as one puſhes the other, 
by ſo much it is reciprocally puſhed thereby; the force of caci 
of which being equal, they counterbalance cach other and re- 
main all in a perfect equilibrio, it not agitated by ſome extras 
neous cauſe, But the fluid body of Liglit, ſtruck by the enor- 
mous ſhocks of the Sun whirling on its own axis, receives from 
it ſuch an agitation as reaches to the very ſpheres of the Stars. 

The activity of that preſſure, which has its ſource either in 
the Sun or ſome flaming body, is diſtributed into large waves, 
which are cut by all the points of every object that happens to 
croſs th-ir paſſage : but the preſſures itgþas undergone, always 
leſſen from one reflexion to another, by new ſubdiviſions, aud 
when, at laſt, it is reſtored to its ſtate of equilibrium, it ſur— 
rounds without ſtriking us, and is nothing but darkneſs, 

As Light is deſigned to enlighten the eye; the ſtructure of that 
noble organ is entirely diſpofed according to the nature of Light: 
it is divided into three partitions, filled with three different hu- 
mours, and ſo diſpoſed as to unite at the bottom of the eye the 
rays, which without that artifice would never arrive there in 
good order; theſe three humours are called the Aqueous, the 
Chryſtalline, and the Vitreous : theſe humours are covered by 
three principal coats, vz. the Sclerctica, the Choroides, and 
the Retina. 

Ihe eye is a natural teleſcope, nearly of the form of a ball, 
ſomewhat longiſh in the forepart, and which the Creator has 
iuipended by ſeveral muſcles, to govern it according to our 
needs; theſe, as well as all other muſcles, ſhorten as they 
widen, and lengthen when they contract; one is deſigned to 
raiſe the eye; a ſecond to lower it; two others are appointed 
to bring it, by turns, towards the noſe and temple, a pfth, 
which ſlides within a cartilaginous ring, like a cord over a pul- 
ley, and is faſtened to the globe of the eye in two points, makes 
it roll about at ple ure; a ſixth lies under the eye, and is de- 
ſigned with comelineſs, to temper and reſtrain within proper 
bounds the action of the reſt, which might otherwiſe be exceflive 
and ſhocking ; in ſhort, there are a multitude of different pieces 
of mechaniſm which artfully aſſiſt each other, to make the eye 
advance forward; retire, and move every way: the rays of 
Light flowing from all parts of every object preſented to the 
ez© ; the images of theſe objects will be painted on the back 
part of the Retina, The incident rays converging there to thefr 
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proper foci, Dy the refraction cauſed by the different humours, 
and hence is the ſenſation of Light excited. 

Let us now behold the wonders of that picture, which the 
rays Celincate at the bottom of the cye ; Hnce it is that pid ure 
which becomes our proper Light; our guide, and our flam- 
bþ-au. What ſurpriſes me firſt herein, is, a pertect diſtinion 
and clearneſs, together with a moſt cxtraordinary littleneſs: 
for here is, nearly, one-half of the horizon diſtinctly painted 
within the compals of leſs than hait an inch; hills, plains, ri- 
vers, buildings, trees, animals, Cc. Sc. The largeſt edifice in 
the kingdom, placed at a mean diſtance amidſt this groupe, 
would be faithfully repreſented on the Retina, within the pert- 


miter of leſs than the five hundred thouſandth part of an inch: 


what a wonderful picture is this ? 

The Light reflected from a tree, and bent within my eyes, 
way affect them, 'tis true. But it delineates two + images in my 
eyes, and I ſee but one tree; it paints in my eyes an inverted 1 
image, and I lee the tree in a direct fituation, and upright ; it 


paints in my eye a tree, Which does not, by much, fill the mil- 


lionth part of one inch, and the tree I ice is eighty feet high; I 
myſelf am not fix foot high and two leet broad; and have the 
moſt real ſenſation, not only of a very large tree, but of nearly 
one-halt the horizon, and cf the diſtance which is between the 
Earth and the Sun; ſure this is incomprehenſible ! But it is but 
the more evident that this marvel is the work, not indeed of the 
Liglit, which can only agitate the bottom of my eye ; nor of na- 
ture, which is an idol; a mere ideal power, void ot reality; but 
of God alone, who intimately operates within me; therefore the 
night of the tree, and of the Sun, which God ſhews me, is as 
real and as immediate a revelation as that which led Mees to- 


To convince us of this, we have only to compare the parts of the room to which any 
chject ht Id near the face, is projected, on ſhutting one eye, and then by ſhutting the other; 
on opzning doth tae.cyce, the object will appear to retain a place between both theſe cx- 
tremss. The experience of thoſe who are born blind, end who after wards recover their 


_ fight, confirnis beyond © doubt, that we lee every objc& avuble, The ſenſe of feeling core 


rects this error of ſight. 

I Should you doubt of the inverſion of the image in your eye, you might convince youre 
fell of it by placitig at the hole of a wiadow flutter, which Jocks towards any publick 
bince, the eye of an Ox, freſh killed, after having curiouſly taken off the thick enve- 
wpenents which furround the bottom of the cyc, even to the tranſparent pellicle which 
incicles the laſt humour; it is fit you (ould apply an oiled paper to it, then the objects 
outſide v. ill be ſcen painted moſt clearly, and in a wondertul forefi.ortening on the oiled 
paper; bat all the images will te inverted, 

We thould conſider that INVER'TED is only a relative Term, avd that there is a very 
great difference bet ween the real obj<& and the means, or imege by which we perceive 
it, When all the parts of a diſtant proſpect are painted on the Retina, they arc ell right 
v th reipect to one ayuther, as well as the parts of the proſpect iiiclit; and we can only 
judge ei an objec, bring inverted,” when it is turned rever te to its g..tural polition, with 
p< {pet ty oiher GL jects which we lec and cp, it with, 


wards 
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wards the burning buſh. The only difference between botiz 
teſe actions of God, on Moſes and me, is, that the firſt is out 
ot the common order and economy; whereas, the other is oc- 
cu ioned by the ſequel and connexion of tie motions God has 
eſlabiiſhed, to rule both inan and nature. The habit of ſeeing 
0 ſoon as we open our eyeiids, makes us look upon that ape1a- 
tion as a thing extremely plain and intelligible ; however, I ihall 
ondly aaſwer, that the myſteries of our holy religion are not 
more above our underſtanding, than the manner in which we 
ſce, or than that inmoſt ſentiment, which we experience of 
tie diſpoſition and magnitude ot the things which are ſo remote 
ton us. That my eye, by the help of an image, about half an 
inch broad; or my foul, with an organ of half an inch, fhould 
fee eight or ten {quare leagues, and diſcern the beauty; the 
farm, the fituation, and diſtances of one million of objects, 
diſperſed all over a plain, is a myſtery truly inacceſſible to all 
aur reaſynings. That operation muſt either be corporeal or 
foiritual ; but whatever it may be ſuppoſed to be, it will in both 
caſes be equaily above gur reaſon ; it is an unfathomable abyſs; 
but it is a truth, and an undoubted matter of tact. What I can 
conceive of it, (and that is a great deal for me) is, firſt, that 
Go being alone able to work this marvel within me, I conti- 
nually experience the cffect of his preſence and goodneſs : ſe— 
condly, that in nature, as well as in religion, he is pleaſed to 
grant me the uſe and communication of certain bleſſings, and of 
certain truths, without unveiling to me, as yet, the ground and 
nature of what he vouchſafes to inform me of; and in thort, that 
ti diſpute proved and duly attefted truths, by alledging that one 
docs not conceive them, is as little reaſonable, as if I thould ſay, 
E actually do not lee theſe numerous objects ahout me, becaule 
F do not conceive how, being ſo little, I could have the percep- 
tion of ſo vaſt an extent. Unvelievers build on the authority of 
t ais principle of modern philoſophy : vz. not to admit of any 
thing, but what we clearly and evidently know. Let them ſay 
then, when they open their eyes to the Light, 1 ſee nothang ; for 
£ concetve not how any one can ſee. 

Ir (with Mr. Buffon) we jmagine a man newly brought info 
exiſtence, the following deſcription would correſpond with his 
deus on the illuſions of fight. “ TI opened my eyes; the Light 
of the day; the azure vault of Heaven; the verdure of the 
Earth; the chryſtal of the waters, all employed me at once, 
zod animated and filled me with inexpreſſible delight. Imprefied 
with this, I turned my «yes towards the Sun; its ſplendor daz- 
led and overpowered me; I turned my eyes up« a thouſand va- 
rus objeAs, and ſoon found that by opening and ſhutting them, 
I could loſe and reſture them at will. Agitated, roujed by the 
plcalure 
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pleaſure of this delightful ſenſation, J inſtantly aroſe ; I had 
ſcarcely procceded forward, when the novelty of my ſituations 


once more, rendered me immoveable. My ſurpriſe returned; 
J ſuppoſed that every object around me had been in motion; 


I gave to them that agitation, which I produced by changing 


place; and the whole creation ſeemed to me in diſorder. 
cating my eyes upon my body, and ſurveying my own form, 


examined the formation of my hand, and all its motions ; it 
ſe emed to me large, or little, in proportion as I carried it to my 
eyes; I began ſoon, however, to find that my fight gave me un- 
certain information, and reſolved to depend on my feeling for 
redreſs. I now, therefore, reſolved to touch whatever I ſaw; 
and vainly attempted to touch the Sun; at every effort I tell 
from one ſurpriſe into another, for every object appeared dou— 
ble, and equally near me ; and it was not till after an infinity 


reſt.“ 


END OF PART THE FIRST. 


r. 


A DESIRE of bringing the important ſervices of Light to per- 
fection, has cauſed men carefully to ſtudy the reflections and re- 
fractions of it. "They have explored all the paths, and the moſt 
delicate variations of it, and found out, either in the boundings or 
hendings of the Light, Rules ſo conſtant and ſteady, that they have 
been made a moſt certain ſcience, and an art productive of athou- 
ſand uſctul contrivances. To this ſtudy we are beholden for the 
making and cutting of looking-glafſes, of jewels, of glaſſes cut la- 
cet or tablewiſe, concave, relie vo, &c. of refleèting and refratting. 
teleſcopes, microſcopes, and of an amazing multitude of other 
inſtruments fit to aſſiſt Aſtronomers and the common uſe ot ſight. 
There are two laws which light invariably follows, which are the 
foundation of the moſt curious things that can be ſaid about it, and. 
of which we may, in a great meaſure, be informed by the bare 


teſtimony of our ſenſes. The one belongs to refleclion the other 
to refraction. 


— The 


Upon 


I thought it greater than all the objeèts that ſurrounded me; J 


of tryals, that I found ſome objects farther removed than the 


„ 

The rule of Reflc Gion confilts in knowing, that the lit falls 
ing perpendlicularly towards the ſurface ot anew median, tetdtbus 
trom it again in a perpendicular line; but that, Witch it talls +. 
wards it obliquely, it hounds back from it on the contrary {ide 
with the like obliquity : or, what 13 the ſame thing, that the an- 

le of incidence is equal to the angle of reflection. 

The rule of Refraction conſiſts in knowing, firſt, that the light 
which enters a medium perpendicularly, fuffersno bending there, 
and is impelled onward according to the ſame direction. Second- 
ly, that when its path is in an oblique direction from a rarer me- 
dium, into a denfer, it deviates trom this obliquity, in its courſe 


through the body of the medium, and inclines towards the per- 


pendicular. Thirdly, that when its path is from a groſſer or den- 
ſer medium, into one that is leſs compact or more rare, as out of 
glaſs or water into air; it deviates from the perpendicular, and 
inclines to the ſurtace of the lighter medium. 

The reflection of light from the ſurfaces of mirrours, conſtitutes 
the ſubject of Catoptricks, and from the following principle, viz. 
Light reflected from any mirrour or ſpeculum, makes the angle 
of incidence equal to the angle of N we account for the 
following aſtoniſhing appearances, produced by looking- glaſſes 
and mirrours of various kinds. In a PLANE MIRROUR or looking 
glaſs, the images are perfectly ſimilar and equal to the objects 
they repreſent, and appear as far belund the glaſs as the object; 
are before it; things on the right hand appear on the left, and 
the contrary. The whole body may be ſeen in a mirrour, the 
length and breadth of which, is halt the body's length and breadth, 
If the mirrour be inclined in an angle of 45 degrees, an object 
perpendieular to it will appear parallel; and an horizontal ob- 
ject, perpendicular; hence a globe, deſcending down a plane, a 
little inclined, may, by means of a looking-glals, appear to be 
mounting a vertical plane, as if from the floor to the ceiling. It 
you move towards a large mirrour, inclined as above, and keep 
the eye from the feet, you will appear as if flying horizontally. 
If a mirrour be fixed horizontally to the ceiling of a room, object; 
on the floor will appear above the ceiling, and people on their 
feet, as if on their heads. In looking-glafſes (from their double 
reflection in determinate poſitions of the eye and object, ſeveral 
images of the ſame object may be ſeen ; but in opaque mirrours, 
only one object can be ſeen. If two plane mirrours meet at an 
angle of 120 degrees, the eye placed in that angle, wall ſee the 
mag of an object placed therein, repreſented twice; it at an 
angle of 72 degrees, five times; if at an angle of 30 degrees, ele- 
ven times; &c. If the mirrours be inclined at an angle ſome- 
awhat greater than a right one, and that you then retire from, oz 


approach to them, till the images coaleſce, the face will * 
un 
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with only one eye; if the angle be leſs than a right one, you will 
ſee three eyes, tuo noſes, two mouths, &c.; at an ang e itil leſs, 
you will fee two heads; at an angie fomew] :at greater than A 
right one, and at tue diſtance of four ſect, the body will appear 
without a head; it the mirrours decline from each other, the 
images will appear till more romantics., 

In a ſpherical Convex mio, the unage is leſs than the object; 
for this reaſon convex mirrours are of great utility in the art of 
painting, when obzjeets ads to be repreſented leſs than the life; the 
more remote the object, the b the image. Objects perpendicu— 
lar to the mirrour appcar topfy turvy. The image of a right line 
perpendicular to the . 1s a night line ; the image of a right 
line parallel or 0b!:que thereto, is Convex or bent outwards. The 
elects of Light when reflected trom a convex mirrour, are weak- 
er, or Giverge more, than when reflected from a plane mirrour : 
lence it is that Myopes or [ſhort hghted people fee things more 
CiftinA'y in a convex mitrour, than ; they do directly. 

Spherically conrave natrrours, The image of an object receding 
continuatly trom the mirrour, ns ere, and increaſes in magnitude 
till it comes to the center, where it appears confuſed; it within 
theſe limits the object be moved to the right, the image will move 
to the lett; it the object bo eievater!, the image will be depreſſed, 
anti the contrary, It the cye and objet be placed in determinate 
pofitions beyond the center, the object will appear double and 
inverted, if the eye and objea recece {t1!i farther beyond the 
center, the two images wil arpear to coaleſce, and be- 


cone one, and witt aprear projected in the open air 
5 * bl 


between the eye and glaſs; hence it a man flourith a ſword be— 
fore a large mirrour, another appears to come out thereof, to 
meet him, With the ſame motions; and it be ſtretch out his hand, 
another hand will appear to be ftretched out of the mirrour, to 
meet it in the open air. The imege of a right line perpendicu-: 
lar to a concave mirrour, is, a righ t line; but the images of 
oblique and parallel lines are concave, or bent inwards. If the 
ame of a candle be placed in the focus of the mirrour, an in- 
tenſe lipht wilt be projected to an immenſe diſtance; fo tar that 

2 perſon may read tour or he hundred feet from the candle, 
ee, the aid of any other Light. If the Light of a fire be re- 
flected from a large concave mirrour to its locus, on a ſmooth 
mahogany table, placed at a confiderable diſtance from the fire, 
in a large darkened room, a pcrion coming into the room, not 
acquainted with the experiment, and landing near the fire, will 
nnacine he ſces the table in a Hlaze, and that the houſe is in 
danger of being ſet on fire. It a lighted carGie be ſubſtituted for 
the fire, the appearance of a {ine large Fianet, as bright as Ve- 
nus, will be ſeen on the table, and it a candle, Whole flame is 
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much leſs, be moved round the former, you will have the ap- 
pearance of a beautiful ſatellite to the Planet. 

Every ſpherically concave mirrour collects the rays aſter re- 
flection, into a point called the focus, or rather into a ſmall 
compaſs ; the ſection of which is a circle; hence arrives the 
ſurpriſing burning quality of theſe mirrours. Antient hiſtorians 
relate that Proclus and Archimedes“ were furniſhed with mir- 
rours ; by which the flects under Vualian, beſieging Byzan— 
tium, and that under Marcellus, beſieging Syracuſe, were 
burnt to aſhes. Villette, a Frenchman, conſtructed one capa- 
ble of melting a ſilver ſix-pence in ſeven ſeconds, and a King 
George's halt-penny in ſixteen. Buffon has conſtructed ſome of 
far more ſurpriſing effects, 

Retraction. Glaſs is ground into various ſhapes for 3 
cal purpoſes; the principal of which are, a plano glaſs ; 
plano convex ; à doulle convex , a plano concave , a double con- 


cave 3 a meniſcus ; a flat plano convex, and a Priſm ; repreſented 


under the letters A, B, C, D, E, F, G. hg. 3, and P, hg. 4. 
The figures B, C, D, E, F, are called lenſes, and the line 
4 b, pailing perpendicularly through the middle, 1s called the 
axis; the curved ſurtaces of the lenſes are ſpherical : on the due 
acGuſtment of lenſes depends the conſtruction of Microſcopes, 
Teleſcopes, and many other optical inſtruments. 

The lingle refra&ting Microſcope (fig. 2) is only a ſmall con- 
vex glaſs cd; having the object a b placed | in its focus, and the 
eye placed at the ſame diſtance on the other fide ; ſo that the 
rays of each pencil, lowing from every point of the object on 
the de next the glaſs, may proceed parrallel in the ſpace be- 
tween the eye and the glaſs, and thereby entering the eye at 2, 
they will be converged into as many points on the Retina, and 
there form the large inverted picture, g x. 

The double refracting Microſcope (fig, 2) conſiſts of an ob- 
ject glaſs cd, and an eye glaſs ef; the ſmall object, ab, is 
placed at a Little greater diſtance trom the plaſs cd, than its 
principal focus, fo that the pencils of rays may be made to con- 
verge between g and h ; where the image of the object will be 
formed, which image is viewed by the eye, through the eye 
glaſs et; ; the rays then entering the eve at &, will begin to con- 
verge by the refractive power of the humours, and will form the 


large inverted picture, A. E. B. on the Retina. If the! image, 
g h, be fix times the diſtance of the object @ %, from the object 


glas cd, and viewed by an eye glaſs ef, of one inch focus, the 


* The mirrour whereby Archimedes is reported to kave burnt the Roman fleet, conſiſts 
ed of a number of ſquare glaſs wirroure, Hlvered over, held together by a frame; ; each 
of theſe mirrours was alſo moveable at plcature, ſo that all their reflections may occaſi- 


| onally unite; the diſiance of the ſocus, when the Whole was duly adjuſled, bas been reck- 


enced about 40 yards. 


picture 
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pidure A. E. B. will be one thouſand two hundred and ninety- 
ſix times greater than the object a b. 

The folar Microſcope is a tube containing two convex glaſſes, 
e fand cd, fig. 2, and the tranſparent object to be* magnified, 
placed between them; one end (ef) of the tube is then to be 
fixed in a round aperture, macle in the window ſhutter of a 
darkened room, fo as to receive the ſolar rays directly, or by 
reflection from a plane looking-glaſs; a large inverted picture 
of the object will then be ſeen on white paper, placed behind 
the tube to reccive it. On the ſame principle is conſtructed the 
magick lanthorn. | 

The double convex ; plano convex, and concave convex lenſes, 
collect the Sun's rays into a focus, and, therefore, become 
burning glaſſes, Mr. Parker, an Engliſhman, has conſtructed 
a burning lens, which has been known to melt ten grains of pla- 
tina in three ſeconds, and twenty grains of pure gold in four ſe— 
conds. | 

The flat plano convex, or multiplying glaſs; an object ſeen 
through this glaſs will appear multiplicd into as many + different 
objects, as the glaſs contains plane ſurfaces. 

The priſm. The uſe of the priſm is to ſeparate the different 
rays of Light in paſhng through it. 

By the following curious experiment we prove the different 
refrangibility of the rays of Light, by which the ideas of their dit- 
ferent colours are excited in our minds: into a darkened room, 
let the Sun ſhine through a ſmall hole in a window ſhutter at e, 
fig. 4; then place a triangular priſm P, ſo as to receive the rays 
obliquely on one of its ſides; the rays in paſling through the 

riſm, will be refracted according to their different natures, and 
if a ſheet of white paper be ſo diſpoſed, as to receive the rays at- 
ter refraction, a ſeries of the moſt beautiful colours will be ſeen 
painted thereon, and not to be equalled by the utmoſt effort of 

T The following is a faint deſcription of one of the moſt beautiful and extraordinary 
optical illuſions that ever the eye beheld, and which I once had the pleaſure of ſeeing my- 
ſelf, On the ſouthern coaſt of Italy, near the ancient city of Rhegium, in the ſummer 
ſeaſon, a ſpectator is frequently delighted with the appearance of a ſpacious and grand am- 
phitheatre, in the air, over the Tyrheni u Sea: a varicty of indeſcribable ſcenes; the ima- 
ges of caſtles, palaces, and other buildings of the fineſt architecture, ranges of pillars, &c, 
all repreſented according to the moſt accurate rules of perſpeQive, Upon the pailing by 
o! a cloud, this wonderful ſcene is changed and another immediately ſucceeds : then may 
you behold a moſt beautiful landfcaps ; fpacious wood», groves of cyprus, orchards with a 
variety of trees: meadows with vaſt companics of men and women, and bend of beafts, 
walking, ſtanding, lying, Sc. and all painted with ſuch an admirable commixture of 
ligbt and ſhade, that it is impoſſible to form an adequate conception of the piQtue withoat 
lecing it. The cauſe of this aſt niſhing phenomenon, is this: the ſtrand, and button) of 
the ſea along the Sicilian coaſt is covered with pellucid concretions, by the intenſe fervopr 
ef the Sun, the ſmallell particles of theſe are raited with the vapour, and coaleſce into à 
cloud, which partakes of the nature of a multangdlar or multiplying looking glaſs ; the 
various ſupcrtices of the telplendent granules cauſe the multiplication of the ſame ob» 


4<©t, and one pillar on the ore is Multiplied almolt to infinity. 
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art: towards one extremity of this © figure or ſpeArura, you per- 
ceive the n+! intenſe red; neut the 5 range; then the yellow; 
the green , che blue; the purple, and the violet, in the order 
repreſented by the io itial letters in the haare. Theſe ſeven co— 
lours are called primary colours, and if they be united, which 
may be done by plac: nga doune convex ens C, hg. 3, in the 
rays at ah, and then fing the paper in its tecuss; then will the 
reunion of tlie 6 form the cleareſt and moſt lively white ; 
white, theretor , I» a compoſition of all colours. It the paper 
be placed beyond: the focus, then the order of the colours will 
be inverted, 212. the violet will appcar above and the red be— 
low. From the combination of the Primary colours, and of their 
ſeveral degrees variouily blended, the brown ; the olive, and all 
the ſubordivate colours ao procecd. Btiack is nut in nature, and 
is only a privation of reflected Light. 


0 the equality tlie Angles of Incidence d. ad Ref iz Gion. 


Propaſilon. If a ray of Light fall on a plane refleQing ſur- 
tace, or ſpeculum of any form, it will be fo reflected that the 
angles of incidence and Teflection will be equal. The geomcetri- 


cal demonſtration of this propofition, is deduced from the nature 


of perſectly elaſtick bodies, and the reſolution and compoſition 

of * motion, thus, fig. 1: let the incident ray be expounded by 
C0; ce will expound the paralle | motion, and cf the perpendi— 
cular one ; the perpendicular a ge after reflection, will be 
equal to that before reflection, and, therefore, will be expound- 
ed by be, equal of; the parrallel motion being unaffected hy 
reflection continues uniform, and therefore, will be expounded 
by? d, cqualec; therefore, the courſe of the refle@ed ray will 
bed a: com plete the ecual and fmilar rectangles ef and ed, 
and by -the fourth of book the brit, Euclid's| Elements, the 
angles of incidence and reflection cbf and abd; or ebe and 


ebaareequa!, For a curious analyſis of this propoſition, ſee 
Keill's Vera Phy/ica. 


Demon ſir ation of ihe ſame Propofition by new Experiments. 


Pract a looking glaſs, or any plane mirrour at þ, on the 


hcrizontal plane d a t + and d, in the fame Tight * with” 


the middle of the mirrour, and equidiſtent from it, ercct the 
perpendicular objcas Ve and da, equal in height; it the eye of 


S By the focus ef this Jens, is meant, h center of the ſphere of the glafs's convexity, 


* The progrefive motion of light was fin proved by Praſeſſer Romer, from obſcrvations. 


nich be made en the eclipics of the fateliites of Jupiter, The corporeity of light bus 
been ct med by experiments made by Mr, Michel aud Mr. Morgan, Sce Philolephical 
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dhe obſervator be then placed at a, the image of the point e will 
be ſeen on the middle of the miriour: hence, hem the equality 
of the ſides and contained angles, the angles of incidence and re- 
flection, fand a had, will be cqual; and becaule the reflec- 
tion of the point c, Mill appear on the ſame part of the mirrour 
to the eye, placed any where in the line b a, or in that Girec- 
tion, but no where elſe ; it is not neceſſary that 6 f and /e ſhould 
be, reſpectively, equal to bd and da, but that they bear the 
ſame ratio to each other ; for in that caſe the triangles will be 
ſimilar. As water partakes of the earths rotundity, a baſon of 
water will anſwer the purpoſe of a looking glals. 

Experiment 2. Let the four ſided figure at b, reprefent a 
plane looking-glaſs, placed vertially over the horizontal floor 
a d, deſcribe on the floor the equal angles cb f and abe, 
concurring at a point immediately under the middle of the gials, 
as repreſented fig. 1, place a liglited candle, or any other ob» 
jJ-&t, over any part of the line hc, elevated above the floor 
ſuppoſe as high as the middle of the glais, or the eye of the ob- 
ſervator ; then will the eye, placed any where in the direction 
b a, and elevated as above, ſee the object by reflection at 6: 
but if the eye be placed out of that direction, the point of reflec- 
tion will alſo change its poſition. 

By theſe two experiments, altitudes, heights and diſtances 
may be determined. thus, ſuppole the Sun, Moon or Star at s, 
reflected to the eye at o, by the refleQing ſubſtance , then will 
Radius be to the tangent of the Sun's, Moon's or Star's altitude, 
as h to yo. Again, ſuppoſe. fc a tower or tree, the top of 
which is reflected to the eye at o; ſay, as by to p, o fie, 
the height required. In like manner inacceſſible diſtances may 
be calculated; obſerving this difference, that in the former caſe 
the reflecting ſubſtance is to be placed horizontally g in this ver- 


tically. 
END OF PART THE SECOND. 


AS MR. FINN and I differ in our definitions of the angles of 
Incidence and reflection, our demonſtrations of their couality, &c. 
I thall here take the liberty of tranicribing his letter, &c. on this 
curious ſubject, and of making ſuch remarks, as, I flatter myſelf, 
will appear tothe reader, conſiſtent with the moſt candid criticiſm, 

TO IHE EDITCR OF THE CORK GAZETTE. 
S I R, 
IF you think the following Demonſtration /ufirre 
ently genuine to prove, the Angles of Incidence End HRefle ion eg, 
| gent“ 


| 
| 
( 


En 


geometrically, as required by the queriſt of this Cato pte Theorem, 
ſome time /ince in your paper, and received no other inveſtigation 
to anſwer the propoſer's ixlention, your inſerting them will oblige 
Your humble ſervant, | 

WILLIAM FINNY. 


Demonſtration. According to the great German philoſopher, Leih- 
nitz, a ray of light goes the ſhorteſt direction poſſible; is granted, 
Let a fig. 1. be the incident ray, 6 the point of incidence 21 the 
reflecting ſurface; b c the reflected ray, now the ſum of the traj-c- 
tories, a b and bc being a minimum, the angles ab d, and c will he 
equal, as proved in Stone's Euclid and Simpſon's Geometry“, con- 
ſequently their complements,abeand e bc, the angles of incidence 
and reflection are equal. E h, being perpendicular to the plane d f, 
erected from the incident point. 
the tangible traſectories, and the whole a repreſentaltve of a tangible 
diagram, as demonſtrated by Bilhop Berkely, in his philoſophy. 

This appears to me a very extraordinary kind of demonſtration, 
it amounts preciſely to this: according to Simpſon's Geometry and 
Stone's Euclid, the angles of incidence and ref lection are equal---there- 
fore they are equal. | 

MR. FinxNy ought to know, that the angles of incidence and 
reflection are thoſe that are made by the lines of incidence and 
reflection, with the refleQling ſurface; or with the perpendicular, 
indifferently. Sir Chriſtopher Wren, and Monſ. Huygens, who 
were the firſt that diſcovered the la ws obſerved by pertectly elaſtic 
bodies. Dr. Keill who firſt demonſtrated the theorem under con- 
fideration, and many other writers, conſider the former as the 
angles of incidence and reflection : but ſuppoſe them confined to 
the latter (that we may allow MR. Finwy the greateſt latitude 
Poſſible) and that the equality of the former be aſſumed as a Da- 
tum, in that caſe, his demonſtration will be reduced to an axiom ; 

from equals you take away equais, the remainders will be equal ; one 
of the ſimpleſt truths in nature, and known to every rational be- 
ung ſince the days of Adam: 

_ in the name of curioſity, why docs Mr. F. quote the great 
German Philoſopher, Leihnitz, as an authority for the rectilincal 
motion of light; ſurely this was no diſcovery made, nor confirm- 
ed by Leibnitz. The rectilineal motion of light, in paſſing thro' 
the ſame medium, is deduced from the ſhadows which all opaque 
bodies caſt, when placed in the light of the Sun, or any other lu— 
minous body; and from the impoſhbility of ſeeing it through a 
bended tube. But if Mr. Leibnitz ſhould ſay, @ ray of light goes 
the ſhorteſt direction poſſible ; he muſt, indeed, be very ignorant of 
the nature of light, who would believe him ; all that we ſhould 


*I ftrongly ſuſpe& that Mr. F. has made theſe quetatibas without attending ſuffici- 
eatly to the authors. a 
ſubſcribe 
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{1bſcribe to in that caſe, is: the natural motion of light is recſilineal. 
The learned know, that a ray of light impelled from the Sun to 
us, is retracted on its entering the atmoſphere, and becomes a 
curve; andicrthis reaſon, the Sun is ſeen in high latitudes for ſome 
days before he riſes. Let me now examine how far Leibnitz has 
merited the appellation of a great philoſopher: he charges Neu- 
ton's philolophy with an impious tendency ; his own ſyſtem is an 
abſurd combination of the Carteſian and Newtonian ; for he re- 
tains the plenum and vortices of Des Cartes, and thegravity of Sc 
Iſaac, though he does not reſolve any of the principal cifhiculties 
to which the doctrine of the plenum and vortices 1s expoled, par- 
ticularly the motion of comets in all directions. The excluſion 
ot atoms, and all hard inflexible bodies, is required by his ſyſtem: 
he aſſerts, that matter is not a ſubſtance but a ſubſtantiatum, 
The effects of different motives on the mind, he compares to 
weights placed in the ſcales of a ballance, and conſequently intro- 
duces the ſyſtem of abſolute neceſſity. | 

The temporary reputation which he had acquired, aroſe from 
a ſuppoſition that prevailed for ſome time, that he was the origin- 
al diſcoverer of the method of Fluxions : but it has been known 
for a long time paſt, that this diſcovery, which he gave the world 
as his own, was an abſolute plagiariſm from the manuſcript let- 
ters of Sir Iſaac Newton. Mr. Locke, and Mr. Molyneux conſi- 
dered him as a man of contracted abilities. 
Mr. F. has miſtepreſented, and misquoted Biſhop Berkely : 
the learned Pielate ſhews in his new theory of viſion, (for, I believe 
he never gave the title of Ber kely's Philoſophy to any of his works) 
that there are two kinds of Objects apprehended by ſight ; the 


one properly tangivle, that is, to be perceived and meaſured by 
touch; and not immediately falling under the ſenſe of ſeeing : 
he other properly and immediately viſible ; by mediation of 
hich the former is apprehended : hence, it follows that a tan- 
tble diagram (in the Doctor's ſenſe) is the external figure, 
vhich always continues of the ſame magnitude ; and that the re- 
reſentative of a tangivle diagram, is the internal figure, or pic- 
ure, of the former, as painted on the Retina of the eye; and 
hoſe magnitude varies, as the external figure approximates to, 
pr recedes from the eye. It is ſomewhat unaccountable how fo 
zreat a genius as Mr. F. eould fall into theſe little errors; that 
Ir. F. is a man of very deep learning I am ready to believe ; 
nd certain I am if he had ſufficiently revolved the ſubject in his 
nind, he would have written on it with elegance and pros 
Triety. 


Poſt ſeri pt. Tn Part III, which will ſoon be publiſhed, we 
ill give the conſtruction and ule of the Aſtronomical and Gali- 
"an retracting Teleſcope ; of the Newtonian, Gregorian and 
aſſegrain Reflectors, and many cther curious Optical Glaſſes, 


fron, Price 639d.--- This Pamphlet was firſt publithed i in London 
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PuBLI>HkD BY Mx. DON O VAN 


To be os of the Printer hereof, and at the princi pal Book-Sellers 
iy Cork and DoBLIN. 


DONDFAN's CARD SUN DIAL and ANALEMMA ; 
with a Book of Inſtructions, Price 63d. By this curious Card, 
may be toun the Time of the Day; Time of Sun's Rifing a. id 
Setting: L-tigen of the Day and Night; Sun's Amplitude, De- 
clination, Altieude, Point of the Compass the Sun Riſes and Sets 
at, Variation of the Magnetick Needle, the Latitudes of Places, 
Sc. Sc. Tais artie Work merits the great Encouragement it 
has received from the Public; by it the Youth of both Sexes 
may ba nuſed into a Knowledge of the Elements of Aſtronomy: 
the principal Circles ot the IIcavens are here deſined, and the 
Application ot their Uſe, in a Practical Manner, as pertormed 
by the Card, will be found Inſtructive and Entertataing. The 
Card and Book may be had in flip Cafes ol different Prices, 
from 644. to 28. 81. 

A Caution to Gentlemen who e SHERIDAN'S Dictionary, 
with Select Rules for pronouncing Engliſh with Elegance aud Preci- 


by the celebrated Da. Wirners, Author of Aris. Its 
great Importance to thoſe who are deſirous of becoming ac- 
quainted with the preſent Mode of Engliſh Pronunciation, has 
induced Mr. DONOVAN to re- publiſii it in Cork, to the London 
Edition he has added Critical Remarks, wherein the merit of the 
Work is candidly conſidered, | 

The Hiſtory, Plalcjophy and Mathemaiics of Comets, with a Ca- 
talogue of all the Comets that appeared fince the General De- 
luge, the Mathematical Elements of thoſe that have been duly 
obſerved, and the Time of their paſhng the Perihelion in Cork ; 
a Confatation of the Principles of Judicial Aſtrology, an Account 
of the Deluge, Conflagration and Millennium, with an Elegant 
Copperplate Delineation of the Solar Syſtem according to 2 
pernicus. Price 18. 1d. 

SUBLIME FRIENDSHIP DELINEATED ; being an 5 
quiry into the Nature, Object and Duties of Friendihip: The 

iſtory of Freemaſonry, an Account of the Lens, Friendly 

Brothers, and Principal Orders of Knighthood. Price 25 84d. 


An Tronical Defence of the Principles of Judicial Aitrology. 
Price 64d. 


The Premium has been adjudged to MR. Dorxov an, he de- 
clines accepting it now, as fome ot the Compeiitors complain o 
the ſhort Notice given them: the Time is extended a 2285 
longer than was at firſt advertiſed. 
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